Abstract. The Kneser graph K(n; k) has as vertices all the k-subsets of a xed n-set and has as edges the pairs fA; Bg of vertices such that A and B are disjoint.
? n?1 k?1 ? n?k k for n 2k + 1. We determine asymptotically for xed k the minimum value n = e(k) for which this inequality holds. In addition we give an asymptotic formula for the solution of k?(n)?(n ? 2k + 1) = ? 2 (n ? k + 1) for n 2k + 1, as k ! 1, when n and k are not restricted to take integer values. We also show that for all prime powers q and n 2k, k 1, the q-analogues K q (n; k) are Hamiltonian by consideration of the analogous inequality for q-binomial coe cients. 1 . Introduction.
The Kneser graph K(n; k) is the graph whose vertices are the k-subsets of the set n] = f1; 2; : : :; ng and whose edges are the pairs fA; Bg of k-subsets such that A and B are disjoint 15]. If n = 2k + 1, K(n; k) is called an odd graph and is often denoted by O k+1 2]. The q-analogue of K(n; k) is the graph K q (n; k) whose vertices are the k-subspaces of the n-dimensional vector space V (n; q) over the nite eld with q elements and whose edges are the pairs fU; Wg of vertices such that U \ W = f0g.
The rst part of the following theorem was proved by Chen and Lih 3] and the second part, by Zhang and Hamiltonian connected if the inequality is strict. In Section 3 we prove Theorem 1.3. If n 2k, k 1, and q is any prime power the inequality (1.2) holds strictly. Hence the graphs K q (n; k) are Hamiltonian and Hamiltonian connected.
In section 5 we prove that the inequality in (1.2) is strict even if q, n and k are continuous variables with q 2 2; 1), n 2k and k 2. In 3] Chen and Lih de ned e(k) to be the minimum n such that (1.1) hold for n 2k + 1 and proved that if n e(k) then (1.1) holds. Hence K(n; k) is Hamiltonian if n e(k). They also proved that e(k) k(k+1)=2. In Section 4 (see Theorem 1.6 below) we obtain a more precise approximation to e(k).
The question of the Hamiltonicity of the graphs K(n; k) for 2k + 1 n < e(k) remains open aside from a few known cases, namely: K(5; 2), the Petersen graph, is known to be not Hamiltonian, whereas the odd graphs K(2k+1; k), k 2 f3; 4; 5; 6g, are known to be Hamiltonian (see, e. g., Meredith and Lloyd 16] ). Heinrich and
Wallis 11] showed that K(n; 2) is Hamiltonian for n 6 and K(n; 3) is Hamiltonian for n 7.
In 18] Zhang and Guo conjectured that for n 2k + 1 equality never holds in In this section we prove Theorem 1. 
where n k q denotes the q-binomial coe cient 1]. Now by Lov asz 14, page 75, Exercise 15(c)], if a graph G is connected, edge transitive and regular of degree r then G has connectivity (G) = r. In 3] Chen and Lih showed that if n 2k + 1 then K(n; k) is connected, edge transitive and regular of degree ? n?k k and hence (2.4) (K(n; k)) = n ? k k if n 2k + 1:
So Theorem 1.1 follows then from the Chv atal and Erd os results.
As for the graphs K q (n; k), it is easy to see that for n 2k they are connected. In fact, they have diameter 2: Let U and W be any two k-subspaces of the ndimensional vector space V (n; q) over GF(q). By 13] U and W have a common complement, and so if we choose a k-subspace of the common complement we will have a vertex adjacent to both U and W. On the other hand, if e = fU; Wg and e 0 = fU 0 ; W 0 g are edges of K q (n; k) then there is a linear automorphism ' of V (n; q) taking U to U 0 and W to W 0 . The mapping ' induces a graph automorphism of K q (n; k) taking e to e 0 . Thus K q (n; k) is edge transitive. 
here a`is the number p(n ? k; k;`) of partitions of the integer`into at most k parts, with largest part at most n ? k. By convention, p(n ? k; k; 0) = 1. We claim that (3.3) p(n ? k; k;`+ 1) 2p(n ? k; k;`): This is clear for`= 0 so we assume`2 f1; 2; : : :; Ng. Let S`denote the set of all integer sequences ( 1 ; 2 ; : : :; t ) satisfying (3.4)`= 1 + 2 + + t ; (3.5) n ? k 1 
A fortiori,
which is equivalent to (3.14). shows that f k (x) ! 1 as k ! 1 so that f k (x) < g k (x) for su ciently large x. Since g k (x) strictly increases with x the theorem will follow if f k (2) > g k (2) . To prove this latter fact rst note that The integral representation 7, (14) We now discuss solutions of (5.7). decreases with x for x 2 2; 1) when 0 < q 1=2.
